Introduction Adenoid cystic carcinoma of vulva (ACCvulva) is an extremely rare entity with \100 cases reported in the literature so far. Objective To study the clinical profile and outcome of ACC-vulva treated at a tertiary cancer care centre in South India.
Methods This is a retrospective, record-based study of histopathologically confirmed cases of ACC-vulva treated at our centre from January 2005 to March 2016. Results Only four patients were diagnosed with ACCvulva during the 11-year period under study. The longest duration of follow-up was 129 months. The age at diagnosis ranged from 32 to 43 years, with a median of 40 years. All patients were married, parous and premenopausal and presented with a painless unilateral vulval swelling. All patients had involvement of the Bartholin's gland site with normal overlying skin. In all patients, wide excision was performed. Unilateral inguinal node dissection was done in one case. Perineural infiltration was documented in two cases, while positive excision margins were present in three cases. None of the patients had any lymph node involvement at diagnosis or during follow-up. Two patients had recurrence of disease. The disease-free interval was 23 months for one patient and 118 months for the other. In both, local (vulval) and distant (multiple lung) metastases were detected simultaneously. Conclusion Adenoid cystic carcinoma of vulva is an extremely rare, slowly progressing neoplasm mostly
Introduction
Adenoid cystic carcinoma of vulva (ACC-vulva) is an extremely rare entity with fewer than 100 cases reported in the literature so far [1] .
In general, ACC affects the exocrine glands. First described by Theodor Billroth (1856), the currently accepted terminology ACC was proposed by Foote and Frazell (1953) [2] . Fifty-eight percent of these tumours occur in the oral cavity-major and minor salivary glands, palate, floor of the mouth, gums, lips, tongue and pharynx. Besides the oral cavity, ACC also occurs in the nose, nasal cavity, sinus, larynx, trachea, bronchus, lung, oesophagus, ear, lacrimal gland, brain, skin, breast, Bartholin's gland, vulva and cervix.
The distinctive histopathological feature of ACC tumours is the ''cribriform pattern'', characterized by rounded nests of cells arranged around gland-like spaces (swiss-cheese or sieve-like pattern), which contain granular basophilic material. Most of the gland-like spaces are not true glandular spaces but instead represent extracellular cavities containing reduplicated basal laminar material as well as myxoid material produced by the tumour cells [3] (Figs. 1, 2) .
Since vulva is a very uncommon site for ACC, there is limited literature on ACC-vulva. Here, we looked into the clinical profile, histopathological findings and survival of patients with ACC-vulva treated in our institution.
Materials and Methods
This is a retrospective study of all patients with ACC-vulva treated at a tertiary cancer centre in South India between January 2005 and March 2016. The medical records of the patients were examined, and relevant information related to patient demographics, clinical presentation, surgical management, histopathological findings, adjuvant treatment and disease progression was collected. The follow-up of the patients were updated till March 2016 by telephone enquiry. 
Results
There were 102 patients with carcinoma of vulva during the period under study (January 2005-March 2016). Only four (3.9 %) had histopathology of adenoid cystic carcinoma ( Table 1 ). The longest duration of follow-up was 129 months. The age at diagnosis ranged from 32 to 43 years, with a median of 40 years. All patients were married, parous and premenopausal and presented with a painless unilateral vulval swelling. As the swelling slowly progressed in size, two of them had associated pain, burning sensation on micturition and pruritus. The duration of symptoms prior to surgical treatment ranged from 6 months to 5 years with a median of 30 months. All patients had involvement of the Bartholin's gland site with normal overlying skin (Fig. 3) . In all patients, wide excision was performed. Three patients who were managed initially in a peripheral hospital had to undergo repeat surgery with wide excision due to positive margin. Unilateral inguinal node dissection was done in one case. The maximum tumour dimension ranged from 2 to 12 cm (in those who underwent re-wide excision, the initial maximum tumour dimension was added on to the maximum tumour dimension of the second specimen). Perineural infiltration was documented in two cases, while positive excision margins were present in three cases (despite re-wide excision in two of them). One patient had lymphovascular space and skeletal muscle involvement at the time of diagnosis. None of the patients had any lymph node involvement at diagnosis or during follow-up. Patients with positive margins were treated with adjuvant radiotherapy. Disease recurrence was confirmed in two patients after a disease-free interval of 23 and 118 months respectively. Both patients were not on regular follow-up after primary treatment, which included surgery and radiotherapy. Both had simultaneous detection of local (vulval) and distant (multiple lung) metastases (Figs. 4, 5) . Despite extensive pulmonary metastases as seen in Fig. 5 , the patient had mild exertional dyspnoea as the only respiratory symptom. The vulval tumour was fixed to the bone and not resectable at presentation. Both were treated with a short course of radiotherapy. One of them received a short course of Gefitinib, which was soon discontinued due to financial constraints. Compared to the patient who had a disease-free interval of 118 months, the patient with disease-free interval of 23 months had a longer symptom onset-totreatment interval (5 vs. 2 years); larger tumour size (12 vs. 2 cm) and perineural infiltration at diagnosis. The patient with shorter disease-free interval died of the disease 25 months after detection of recurrence.
Discussion
Adenoid cystic carcinoma of vulva usually originates from the Bartholin's gland, but may rarely occur in the rest of the vulva. ACC constitutes only 10 % of Bartholin's gland carcinomas, which in turn, constitute only 0.1-7 % of vulval malignancies [1] . At our centre, there were four cases of ACC-vulva during the study period of 11 years and 2 months. In comparison, a study on Bartholin's gland carcinomas at Queensland Centre for Gynaecological Cancer, Australia, described only one case of ACC-Bartholin's gland in 23 years [4] . Yoon et al. [5] reported the highest number of cases of ACC-Bartholin's gland from a single institution-five in 14 years at Samsung Medical Center, Seoul, Republic of Korea.
The median age in this study is 40 years. Following a review of 49 articles (79 cases), Alsan et al. [6] have reported the median age as 48 years (range 25-80 years).
The clinical picture is characterized by its insidious onset and slow, indolent but relentless progression. The points in this study that suggest ACC-vulva to be a slowgrowing neoplasm are:
1. the symptom onset-treatment interval ranged from 6 month to 5 years, with none of the patients having features of systemic metastasis at the time of initial presentation; 2. in the two patients with adequate follow-up, the disease-free intervals were 23 and 118 months, respectively; 3. one patient survived for 25 months after the detection of local recurrence with multiple lung metastases.
Initially, all the patients in this study had painless labial swelling at the site of the Bartholin's gland (posterolateral aspect of the vaginal introitus) as shown in Fig. 3 . In two patients, pain and pruritus developed when the disease progressed. This initial clinical presentation can easily be confused with a benign Bartholin's cyst, and there is a potential for misdiagnosis and delay in treatment [7] . The prolonged symptom onset-treatment interval in this study may be the result of such a delay. Jones et al. [4] , in a case series on Bartholin's gland carcinomas, report a case of ACC-vulva initially diagnosed as a Bartholin's cyst, leading to a 2-year delay in diagnosis. Yoon et al. have reported a case of ACC-Bartholin's gland which was diagnosed only 8 months after marsupialization of a Bartholin's abscess. Asymptomatic small Bartholin's cysts in women\40 years of age are usually managed conservatively. However, in this study, there were two patients who were \40 years of age with malignancy mimicking a benign Bartholin mass in its early stage. Three of the patients in this study had excision in a peripheral hospital and had to undergo rewide excision at our centre due to positive margin. This poses the question whether there is an effective method for pre-operative diagnosis. Imaging by ultrasound and MRI can help only when the infiltrative margins of the tumour are discernible. Aspiration cytology has been found to be useful in ACC at other sites, but false negative cases have also been reported [2, 8] .
In view of the above, all indurated masses at the Bartholin site warrant at least a biopsy to rule out malignancy. Biopsy may be done at the time of marsupialization/drainage of a Bartholin cyst, especially when unusual features like induration and infiltrative margins are detected intraoperatively.
Surgical resection of the neoplasm with clear margins is the primary treatment. Tumour grade, stage, lymph node metastasis, invasion of major nerves and margin status are important prognostic factors. The observations of Fordice et al. in ACC of head and neck seem to hold true in ACCvulva, too. They suggested that there may be two patient populations in ACC: one doomed to rapid death from aggressive tumour and another doomed to a prolonged course measured in decades. A 5-year survival rate of 71-100 % and a 10-year survival rate of 59-100 % have been reported [9] .
Ipsilateral regional inguinal lymph node involvement may be present in 10-15 % of cases. Contralateral inguinal lymph node involvement has not been reported. There is no clear indication for inguinal lymph node dissection, except when there is clinical/radiological suspicion of nodal metastasis.
Due to the predilection for perineural invasion and skip metastasis, microscopic involvement of the resected margins is possible. In this study, three of the four patients had positive margin and underwent radiotherapy. This suggests the need for a wider excision margin when compared to squamous cell carcinoma of vulva. In the literature, 48 % of those who underwent excision of the involved vulva and 30 % of those who underwent radical vulvectomy have been reported to have positive margin. According to a review by Alsan et al. [6] , simple and radical vulvectomy had been performed in 54 and 46 % of cases, respectively. Recurrence was observed in 35 % of cases with positive resection margins, and even in 10 % of those with negative resection margins.
Nowak et al. [10] also highlight the need for radical excision procedures for this disease. Quality of life issues need to be considered without compromising treatment. Radiotherapy seems to be effective in tackling the positive margin. In this study, one of the patients had a disease-free interval of 118 months despite positive margin, having probably benefitted from adjuvant radiotherapy. Alsan et al. [6] reported that the recurrence rate was 9.5 % (2/21 patients) in those undergoing radiotherapy and 37.5 % (21/ 56 patients) in those not receiving radiotherapy (p = 0.01), indicating that local recurrence was satisfactorily managed with radiotherapy. The benefit of radiotherapy is suggested by another retrospective, 14-year single-institution experience on ACC-Bartholin's gland, reported by Yoon et al. [5] Three out of five patients had positive margins. The patient who did not receive adjuvant radiotherapy had a vulval recurrence after 24 months, whereas none of the other two who received adjuvant radiotherapy and with adequate follow-up duration (71 and 106 months) had local recurrence.
The two patients in this study who developed recurrence presented when surgical intervention was not feasible (the vulval lesion was fixed to the bone, and there were multiple pulmonary metastases). Both the patients had inadequate follow-up visits after the completion of initial treatment. This highlights the need to inculcate awareness of late recurrence and long-term vigilance among the patients with ACC-vulva.
The commonest site for distant metastasis is the lungs. Other sites reported in the literature include the liver, brain and bones.
Yoon et al. [5] describe two cases of recurrence of ACCBartholin's gland that received aggressive surgical management to prolong survival. One of them developed first recurrence 24 months after primary surgery, which was successfully treated by radical local excision. Later, she went on to have repeated recurrences at varying intervals, for which she underwent pelvic exenteration, metastasectomy of lung and liver and chemotherapy. The patient survived for 189 months after primary surgery and had progressive disease at last follow-up. Thus, even at the time of recurrence, radical surgeries seem to have a significant role in treatment. However, the success of treatment will depend on how early the recurrence is detected. Since pulmonary metastases are common and asymptomatic, regular imaging of the chest should be incorporated in the follow-up of patients with ACC. The commonest cause of death due to ACC is systemic metastases. Unfortunately, there is no consensus on the effective systemic treatment of this condition. Chemotherapy with 5-fluorouracil, cyclophosphamide, methotrexate, doxorubicin, dactinomycin, irinotecan, have been tried in individual cases, but the efficacy of each is difficult to assess due the rarity of this condition and relatively long survival without treatment. Ramanah et al. [11] described a patient with confirmed brain and lung metastasis from ACC-vulva, treated with brain radiotherapy, lobectomy and chemotherapy with cyclophosphamide, adriamycin and cisplatin whose disease progressed to death.
Many cases of ACC were found to express c-kit receptor (CD117), the understanding of which led to trials on the role of KIT tyrosine kinase inhibitors in its treatment. Imatinib, a tyrosine kinase inhibitor (in the dose of 800 mg per day), has been evaluated by phase II trials. It seems to be beneficial in documented progressive, recurrent ACC of salivary gland, with positive CD 117 immunostaining. This form of targeted therapy may help prevent the progression of disease, occasionally evoking a partial response, rendering them amenable to surgical treatment [12, 13] .
However, a few phase II trials have showed that imatinib may not be helpful in containing the disease [14, 15] .
Conclusion
Adenoid cystic carcinoma of vulva is an extremely rare, slowly progressing neoplasm mainly involving the Bartholin's gland. It usually presents as a labial swelling involving the site of Bartholin's gland, with normal appearing overlying skin. The initial clinical presentation may mimic a benign Bartholin's cyst. Misdiagnosis and delay in treatment are therefore possible. The usual treatment includes wide excision and adjuvant radiotherapy (if required). There may be late local and distant recurrence. Awareness of late recurrence and the need for long-term vigilance are to be inculcated among patients. Early detection of recurrence and aggressive surgical management of the recurrences are beneficial. Further research is required to determine the utility of systemic treatment in patients with distant metastases.
